Characterization of coronary vasoconstriction produced by rostral ventrolateral medulla stimulation in rats.
Previous studies have demonstrated that coronary vasoconstriction can be produced by activation of specific central nervous system sites in the cat. The present study was undertaken 1) to develop a rat model for studying central influences on coronary circulation and 2) to utilize this model for characterization of the changes in coronary blood flow (CBF) produced by stimulation of rostral ventrolateral medulla (RVLM). Electrical stimulation of right RVLM in chloralose-anesthetized rats with bilateral vagotomy produced a transient decrease in CBF followed by an increase in CBF concomitant with a decrease in hindquarter blood flow, a pressor response, and tachycardia. After atenolol the tachycardia and increase in CBF were abolished, whereas the decrease in CBF was enhanced and prolonged. Phentolamine (1 mg/kg iv) or removal of the stellate ganglia inhibited the decrease in CBF but did not totally abolish the increase in coronary vascular resistance. Inhibition of nitric oxide synthesis with N-nitro-L-arginine (10 microM/kg iv) enhanced the decrease in CBF produced by stimulation in RVLM. These results indicate that, in rat model, the centrally induced decrease in CBF is 1) mediated by cardiac sympathetic innervation but only partially through alpha-adrenoceptors and 2) enhanced by removal of the inhibitory effect of the endothelium.